Background: Colorectal screening by Flexible Sigmoidoscopy (FS) is under evaluation in the UK. Evidence from existing cancer screening programmes indicates lower participation among minority ethnic groups than the white-British population. To ensure equality of access, it is important to understand attitudes towards screening in all ethnic groups so that barriers to screening acceptance can be addressed.
Background
Colorectal cancer is the second leading cancer killer in the UK [1] . Mounting evidence points to the potential for mortality reduction by screening for early stage colorectal cancers or pre-cancerous adenomas [2] [3] [4] . Several screening methods are in use world-wide, including faecal occult blood testing (FOBT), flexible sigmoidoscopy, colonoscopy, and barium enema. In the UK, the National Bowel Cancer Screening Programme (NBCSP) is implementing biennial faecal occult blood testing (FOBT) -a test that examines stool-samples for blood that may indicate abnormalities. Flexible sigmoidoscopy (FS), which involves direct visualization of the distal colon to detect and remove pre-cancerous growths with the aim of reducing incidence as well as mortality, is under evaluation [5] .
In the UK FOBT pilot, the uptake rate was 57% [6] , which is close to the rates found in randomised trials [7] . Participation in the UK FS Trial was considerably lower (39%) and comparable with other trials of FS [8, 9] , although this was likely to have been a consequence of the two-stage invitation procedure built into the trial design [10] , in which potential participants were initially asked if they would be likely to attend and randomized only if they indicated they would attend. To assess the likely uptake rate of FS if offered as a service in a community setting, we recently undertook a feasibility study and found participation rates of 55% [11] . Although this initial estimate was based on a relatively small sample (N = 510), it suggests that acceptance of FS in the UK is likely to be similar to FOBT participation. For both types of screening, however, these uptake rates could mask considerably lower participation among some subgroups of the population.
The Race Relations (Amendment) Act (2000) [12] highlighted the need to ensure racial equality of opportunity to access services. Evidence from the cervical and breast screening programmes in the UK suggests lower participation among minority ethnic groups -particularly south Asians -than among the white-British population [13] [14] [15] . In a more recent analysis, Webb et al. [16] examined cervical screening records of 72,613 eligible women in Manchester. They found uptake in south Asian women to be 69.5%, compared with 73% in other women, although the differences diminished once area-level variables (deprivation, transience, social isolation) and practice-level variables (practice workload, structure and GP characteristics) were controlled. South Asians were also more likely to be 'never screened' than other women (14.7% vs. 10.3%), which was not explained by confounding effects. The UK FOBT Pilot also found lower uptake among south Asian groups, but were not able to assess uptake among African and Caribbean groups [17] . They concluded that further studies were urgently required to guide the development of strategies to achieve equitable uptake across all ethnic groups.
Assessing ethnic differences in uptake of cancer screening in the UK is difficult because of the lack of ethnic monitoring data collected at the Primary Care level [18] . Research studies have tended to use the name-recognition computer programme, Nam Pehchan, to classify people as either south Asian or non-South Asian [17] . The obvious limitation of this approach is that it only distinguishes south Asian groups, while the UK has many different ethnic communities with cultural beliefs about health that are not necessarily fully compatible with the dominant biomedical model [19] . There is therefore a need to explore culturally-specific beliefs and values about colorectal cancer and screening so that any future service could be offered equitably.
Previous research has indicated that non-white groups living in the UK perceive their risk of colorectal cancer as lower than the white population [20] , suggesting that one explanation for lower participation in cancer screening could be lack of recognition of cancer risk. Objectively, there are ethnic differences in cancer risks [21] [22] [23] , but rates in south Asians have increased in recent years -most likely because of lifestyle changes -while they have been falling for the rest of the population [24] . It is therefore no longer appropriate to consider them as 'low risk' for cancer.
The aim of this study was to understand beliefs about, and interest in, bowel cancer screening among ethnic minorities in the UK. Knowledge about colorectal cancer, attitudes to FS screening, and behavioural intentions regarding FS screening, were examined using both openand closed-ended questions in men and women from the principal ethnic groups living in the UK. This is the first national survey of ethnic minority groups' views of colorectal cancer screening, and overcomes some of the limitations of studies relying on name recognition software.
Methods

Participants
Data were collected by adding questions to the January 2006 Ethnibus™ survey [25] . This is a monthly, nationwide omnibus tracking survey of adults aged over 16 years from the main ethnic minority communities living in the UK (Indian, Pakistani, Bangladeshi, African, Caribbean and Chinese). In total 750 interviews are conducted faceto-face by multilingual field workers each month, to which, for this study they added 125 interviews with white British people for comparison with the ethnic minority groups.
Sampling
The Ethnibus™ survey uses quota sampling to obtain samples that are representative of the UK population in terms of the different ethnic groups. Using data from the 2001 Census, Ethnibus™ employs a random sampling process to identify sampling points (postal districts) for each of the main ethnic groups. The number of target interviews in each ethnic group is based on the national ethnic population proportions. Once sampling points have been selected (approximately 100-150), data on age and gen-der distributions for the sampling point are collated from the 2001 Census and used to determine age and gender quotas. Field workers then visit the selected postal districts and approach and screen households for eligibility. If the household contains an individual that meets the criteria of the quota then the individual will be invited to take part in a face-to-face interview. If they decline, the fieldworker moves on to the next household, and so on, until their quota is reached. Ethnibus report that interviews are carried out in 75 -80% of households that have an eligible individual.
Measures and procedures
As an introduction to the questions on colorectal cancer, participants were told: 'These are some questions about bowel cancer from Cancer Research UK.'
Perceived causes of colorectal cancer
Participants were first asked the open-ended question: 'What do you think are the main things that increase a person's chance of developing bowel cancer'. This item has previously been used in population surveys in the UK [26] . Participants were not prompted and responses were recorded verbatim.
Interest in colorectal screening
Brief information about the screening test was read out by the interviewer before the next question as follows: 'A new test may become available which helps to prevent bowel cancer. It works by removing growths which can turn into cancer if they are left. During the test the nurse inserts a thin flexible viewing tube into your back passage to look for growths. If the nurse finds any, they can be removed quickly and painlessly during the test. Removing any growths helps to prevent bowel cancer. The test would be free on the NHS, it would take only 5 minutes, and would be done in a hospital clinic'. This information was followed by the question: 'If you were invited to have the test, would you take up the offer'. Response options were: 'yes, definitely; yes, probably; probably not; definitely not', as used in the UK FS Trial [27] . Confucian; Other); gross weekly income of the chief earner (<£100; £101-200; £201-300; £301-400; £401-500; £501-600; £601-700; £701+; don't know; no answer); employment (full-time; part-time; not working); and locality (London; Midlands; South; North). Information on socio-economic status (SES) used the National Readership Survey social grading system (AB: managerial/ professional; C1: supervisory; C2: skilled manual; D: semi-skilled and unskilled manual; E: state pensioners, casual/lowest grade workers) which is based on the occupation of the chief income earner and is the system commonly used in market research and in opinion polls (e.g.
Reason for level of interest in screening
MORI [28]).
Analysis
All analyses were done using SPSS 13.0. Questions with defined response options were analysed using Chi-square tests to identify proportional differences, although for some questions there were too few counts per cell for detailed comparisons. Interactions were tested with ANOVA to see whether demographic factors moderated ethnicity differences in interest in screening. Multivariate analyses were carried out using logistic regression analysis.
The open-ended questions were analysed using content analysis to identify participants' responses by ethnic group. Responses to the three open-ended questions were reviewed by two researchers (KR and IS) and a coding scheme was developed following the recommendations of Krippendorff [29] . Responses to the three open-ended questions were coded independently by researchers IS and EP for 88 interviews (10% of all participants). Inter-rater agreement was 90%, and the Kappa inter-rater reliability statistic [30] was 0.82, which represents an acceptable level of agreement [31] . The remaining participants' responses were coded by IS.
Coding the open-ended questions led to the construction of several categories for each question. The greatest variation was in responses to the question on perceived causes of colorectal cancer. In total, 19 categories were created to cover all responses. In addition, the most frequent category, 'diet', was subdivided into a further 17 categories. For the open-ended question on reasons for interest in screening, responses were analysed in two groups based on whether participants responded positively (yes, defi-nitely; yes, probably) or negatively (probably not; definitely not).
Results
Sociodemographic characteristics
A total of 875 interviews were conducted. Sociodemographic characteristics of the sample are presented in Table 1 . There were no significant differences in the gender distribution across ethnic groups. Pakistani, Bangladeshi and African respondents tended to have a younger age profile, while Caribbean and white-British respondents were slightly older. White-British interviewees had the greatest proportion of respondents in the divorced/ separated/widowed category. When marital status was coded as married vs. not married, the Caribbean, Bangladeshi and Indian respondents were significantly more likely to be married. The relationship between ethnic background and religion was as expected, with all Pakistanis and Bangladeshis being Muslim, while having a Christian faith was reported most often by Caribbeans, followed by Chinese and white-British. Most Indians (70%) were Hindu and just over half of Chinese respondents were Confucian. Geographically, white-British and Chinese respondents were distributed across the four localities while African and Bangladeshi respondents were most likely to live in London. Very few Indian, Pakistani, Caribbean or African respondents lived in the South. English was the main language spoken at home by all Caribbeans and white-British, and by over 80% of Indians and Africans. White-British respondents were the least likely to be in full-time employment or be categorised in the highest socio-economic group. Indian and Chinese respondents were most likely to be in full-time employment and to be in the highest socio-economic status group. Over 40% of Pakistani, African and white-British respondents reported a weekly income of less than £300.
Perceived causes of colorectal cancer
The most common response to the question on perceived causes of colorectal cancer was 'don't know' (Table 2) , with around 40% of respondents saying they did not know or could not think of anything that would increase a person's chance of getting bowel cancer. Bangladeshi respondents were most likely to say 'don't know' (65%), and white-British respondents were least likely (11%). When responses were recoded into 'don't know' vs. all other responses there was a significant difference by ethnicity [χ 2 (18, 875) = 228.0, P < 0.001].
Of those identifying a cause, about half suggested that diet played a part in risk of colorectal cancer; citing over-consumption of fast-food, fatty food or having a bad diet (21%), low or inadequate intake of fruits/vegetables (6%), and low fibre/roughage (5%). When responses were recoded into 'diet' vs. any other response, white-British (47%) and Chinese (45%) respondents were the most likely and Bangladeshi respondents (18%) the least likely, to suggest diet as an explanation [χ 2 (6,875) = 32.9, P < 0.001].
Interestingly, after diet and lifestyle factors, the next most frequent response was 'psychological factors' including stress and depression. Psychological factors accounted for about 10% of the responses given by those who provided a reason, and 6% overall. There were too few counts per cell to examine differences across ethnic groups.
Interest in bowel screening
Interest in screening (probably or definitely) was high (68% overall) across all ethnic groups and when response options were dichotomised into interested vs not interested, there were no significant ethnic differences. Using all four categories of screening interest, white-British respondents were the most likely to report being definitely interested, while Caribbean respondents were the most likely to say they were definitely not interested (see Table 3 ).
Age and interest in screening
Interest in screening among those older than 45 years (the group closest to the age for colorectal screening) did not differ by ethnic group (Table 3) . Respondents under the age of 45 generally reported more interest in screening than older people (χ 2 (6,599) = 21.4, P = 0.002], but there was no interaction with ethnicity.
Marital status and interest in screening
There was a significant interaction between marital status and ethnic group [F(6,874) = 2.23, P = 0.038]. Being married was associated with greater interest in screening in all groups, but the effect was significantly stronger among white-British and African respondents.
Gender and interest in screening
Overall, significantly more men (72%) than women (66%) were interested in FS screening [χ 2 (1, 875) = 6.35, P = 0.012] with no significant ethnicity by gender interaction.
SES and interest in screening
The data indicated that across all ethnic groups, interest was higher in those at the managerial/professional level than in semi-skilled/unskilled jobs (Figure 1 ). There was no ethnicity by SES interaction.
Multivariate analysis
In a multivariate analysis, being male, younger (25-34 years), and in a higher SES group were the only variables that were significant predictors of interest in FS screening ( Table 4 ). The effect of ethnicity was not significant. 
Reasons for interest in screening
Respondents who said they were interested in screening provided reasons for their interest that fell into four broad categories ( (Table 3) . There was some evidence that embarrassment/shame was 
Perceived barriers to screening uptake 'in your community'
There was a striking disparity between responses given by the minority ethnic groups and white-British respondents for this item (Table 3) . Overwhelmingly, the most frequently cited barrier to FS screening for 'others in your community' was embarrassment/shame, and when responses were recoded into embarrassment/shame vs. all other responses the difference between ethnic groups was significant [χ 2 (6,875) = 543.0, P < 0.00]. This accounted for at least 95% of responses (Indian 97%, Pakistani 96%, Bangladeshi 98%, Caribbean 95%, African 100% and Chinese 96%). Examples included 'embarrassment' (said by 752 respondents); one Indian man aged 55+ said 'it's a humiliation' and a Caribbean women aged 55+ said 'older people will feel violated by this humiliation'. In contrast, only 18% of white-British respondents mentioned embarrassment as a barrier for other people, and they were more likely to say there were no barriers (42%; 'Nothing' whiteBritish male, aged 45-54). Once again, culture/religion did not feature explicitly as an element in their responses concerning barriers to screening, and was only mentioned by 2.4% of Pakistanis and 0.4% of Indian respondents. Examples included: 'in our culture we don't do these kinds of tests unless vital' said by a Pakistani woman aged 55+.
Discussion
The present study examined awareness of the causes of colorectal cancer, and attitudes to and interest in FS Interest in screening by SES Figure 1 Interest in screening by SES. screening, in men and women from the main ethnic groups living in the UK. The aim was to identify potential barriers to participation that might need to be addressed in equitable provision of FS screening. This was the first national survey to address interest in FS screening among people from a range of ethnic backgrounds including Indian, Pakistani, Bangladeshi, Caribbean, African, Chinese and white-British.
'Don't know' was the most frequent response to the question on what increased the chance of developing bowel cancer for all ethnic groups except white-British and Chinese. More than half (65%) of Bangladeshi, and 50% of Pakistani respondents, could not suggest a single cause of bowel cancer, compared with 11% of the white-British and 24% of Chinese respondents. It is possible that because white-British people have higher objective risk of cancer that they knew more people with the disease and were therefore more able to suggest causes. Indeed, a survey of breast cancer awareness found that 39% of whiteBritish women reported that they had acquired knowledge about breast cancer from a friend or family member who had developed it compared with only 16% of women from ethnic minorities [32] . Nevertheless, it is a matter of concern that knowledge is so low in some ethnic minority groups.
Respondents who were able to offer a cause overwhelmingly proposed diet. This finding is similar to another UK national survey of predominantly white respondents that found that knowledge of the causes of bowel cancer was poor and the most frequent response was for dietary factors [26] .
Expressed interest in FS (probably or definitely accept an invitation to screening) was extremely high (over 60%), with the majority of respondents from all ethnic groups citing 'peace of mind' as the motivation. This concurs with work from the FOBT pilot which found no differences in initial willingness to be screened between UK south Asian and non-south Asian groups [17] . However, there were differences in uptake, suggesting that initial intentions were differentially translated into behaviour. Our finding that interest in FS screening does not vary by ethnic background is an encouraging first step, but it would be premature to conclude that actual attendance would either be as high as implied by this degree of interest, or equivalent across all ethnic groups, in view of the reported barriers.
Among all groups except Bangladeshis, there was a tendency for men to be more interested in FS screening than women, which corresponds with the UK FS Trial's finding of higher attendance in men [33] . Within most ethnic groups, higher SES individuals were more likely to express interest in screening than lower SES, as found in previous studies [34] . The differences within ethnic groups emphasise the importance of recognising that ethnic minorities are not homogeneous, but in the final multivariate analyses, SES rather than ethnicity was a significant determinant of interest.
Among respondents who said they were not interested, 'embarrassment' and 'shame' were the most frequently cited explanations, being mentioned by around a third of respondents although there were no differences by ethnic group. However, in contrast, when asked about barriers 'in your community', over 95% of the non-white respondents suggested 'embarrassment' as a reason for non-participation compared with only 18% of white-British respondents. This suggests that personal reasons for lack of interest in screening may not be a good reflection of prominent barriers to participation in the community, although the alternative is that sub-cultural stereotypesincluding those held by members of the group -underestimate the community's enthusiasm for health promotion and disease prevention. Other studies with predominantly white samples have found embarrassment cited as a barrier to colorectal cancer screening [35, 36] , and it may have played a role in the lower levels of participation in FOB testing and follow-up colonoscopy among south Asians in the FOBT pilot.
There are limitations to this study. Ethnibus™ uses quota sampling and while the proportions of each ethnic group were representative of the UK, it seems unlikely that the people who were willing to participate in the survey are representative of those who may have declined the invitation to be interviewed. The age range of respondents was 16-55+ years and so only a minority of participants fell within the likely screening age range. However, in view of some older adults' dependence on children to translate mailed information, particularly in south Asians, as well as the issue of 'family decision making' [17] , it is valuable to collect information from a wide range of ages. The question on barriers to bowel screening 'in your community' may have been interpreted differently by different ethnic groups depending on their interpretation of 'community'. We hypothesise that this question would have been most ambiguous for the white-British group because they tend to have a less strong sense of community.
We used an open-ended question to assess knowledge of the causes of colorectal cancer, and it is likely that prompting respondents by providing a list of possible responses would have shown higher levels of awareness [37] . However, we judged that so little is known about ethnicity and FS screening, it would be better to allow people to identify their own reasons and explain things in their own terms.
In this way, we were able to solicit explanations that may otherwise have been missed.
The SES measure used in this study is based on a social grading system developed by the National Readership Survey, and it does not have the same theoretical underpinning as the National Statistics Socio-Economic Classification (NS-SEC; [38] ). Nevertheless, it showed the same gradient in interest in FS screening as other measures of SES [34] . Finally, the survey only assessed interest in FS screening and not actual attendance.
Conclusion
This is the first national survey of ethnic minority groups' views on bowel cancer screening. Despite high levels of interest and no differences between ethnic groups, there appears to be a general lack of knowledge about bowel cancer which was particularly pronounced among some ethnic minority groups. The results suggest that embarrassment may be a greater deterrent to participation among non-White groups, however further quantitative research is required to assess its impact on FS screening intention and behaviour because self-reported 'reasons
